In this paper, we consider a factorable surface in Euclidean space IE 4 with its curvature ellipse. We classify the origin of the normal space of such a surface according to whether it is hyperbolic, parabolic, or elliptic. Further, we give the necessary and sufficient condition of the factorable surface to become Wintgen ideal surface.
Introduction
This operator is bilinear, self-adjoint and satisfies the following equation:
where k ij c are the coefficients of the second fundamental form [2] . 
Then, the Gaussian curvature and Gaussian torsion of a regular patch
The norm of the mean curvature vector H is called the [3] . This condition is related by the notion of curvature ellipse of a surface. Curvature ellipses of some surfaces and especially Wintgen ideal surfaces are investigated in studies [3, 4, 5, 6, 7, 8, 9] .
Factorable surfaces (also known homotethical surfaces) can be parametrized, locally, as
, where f and g smooth functions [10, 11] . Some authors have considered factorable surfaces in Euclidean and semi-Euclidean spaces [11, 12, 13, 14] . In [10] , Van [15] .
In the present study, we consider a factorable surface which locally can be written as a monge patch [16, 17] . We characterize the factorable surfaces in Euclidean  4 space with regards to their curvature ellipses. We classify the origin of normal space of a surface according to whether it is hyperbolic, parabolic, or elliptic. Further, we calculate Gaussian curvature, the normal curvature and mean curvature of the surface and give the necessary and sufficient condition for the factorable surfaces to become Wintgen ideal surface. 
The Notion of Curvature Ellipse
are the coefficients of the second fundamental form of S [18] .
The following classification can be given for the origin p of the normal space S T p  : 
Let S be a factorable surface with the parametrization Eq.
(11). Then, we have the following:
The tangent space of S is spanned by the vector fields
Hence, the coefficients of the first fundamental form of the surface are
where , is standard scalar product in 4 IE . 
Further, the normal space of S is spanned by the orthonormal vector fields
. Using Eq. (13) and Eq. (14), we can calculate the coefficients of the second fundamental form as follows;
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Wintgen Ideal Surface
In 1979, P. Wintgen [3] 
